During operation, sterilization and disinfection, the surface working part of dental burs deteriorates. In this study a commercial metallic dental bur with extra coarse gradation (177-250 µ of ceramic embankment), made of a stainless steel were covered with a nickel-diamond composite was examined. The working part of the tool is round-end taper shaped and is intended for crown and bridge preparation. Analysis of microstructure was carried out using Jeol JSM-6610 LV scanning electron microscope with EDX analyzer. After 3 months of operation, the bur can be used for further work in the dental surgery.
Introduction
Diamond is one of the top most technologically advanced materials currently known. It has a unique combination of excellent physical and chemical properties such as high hardness, low friction coefficient, high wear resistance and chemical inertness (STEIN, H. AHMED, W. REGO, C. 2002 ; AHMED, W., REGO, C.A., CHERRY, R., AFZAL, A., ALI, N., HASSAN, I.U. 2000) . Diamond coatings are commonly used in biomedical applications and cutting tools. The conventional method for production of diamonds burs consist in platting small industrial or mineral diamond particles on metal matrix using, e.g. stainless steel, cemented carbides and various metal alloys using suitable binder material (AHMED, W., SEIN, H., JACKSON, M., POLINI, R. 2004; SEIN, H., AHMED, W., JACKSON, M., WOODWARDS, R., .
A formal International Standards Organization (ISO) coding system has been established to simplify identification of all burs. An example of ISO coding system is presented in Figure 1 and Table 1 . Diamond burs have several limitations associated with heterogeneity of the crystallites, decreased cutting efficiency, short life and the difficulty of automation (SONG, X., YIN, L. 2012, BIEL-GOŁASKA, M., KALEMBA, I. 2008 ).
An additional problem is the sterilization of diamond burs. This procedure reduces their efficiency of cutting by affecting the matrix binding the diamond particles to the bur shaft, causing the loss of diamond particles. Dental tools must be ultrasonically cleaned. Cleaning solutions have pH 11 and need long exposure times to effectively destroy all microorganisms, and this lengthy exposure may produce instrument corrosion (BORGES, C.F.M., MAGNE, P., PFENDER, E., HEBERLEIN, J. 1999). 
Experimental
The subject of the research is a commercial metallic dental bur with extra coarse gradation (177-250 µ of ceramic embankment). The working part of the tool is round-end taper shaped and is intended for crown and bridge preparation. Burs made of a stainless steel were covered with a nickeldiamond composite.
The tool was operated and subjected to sterilization for 3 months.
The structure and shape of the dental bur was determined by a microscope OLYMPUS SZ31. Analysis of microstructure was carried out using Jeol JSM-6610 LV scanning electron microscope with EDX analyzer.
Results and discussion
Stereoscopic image of dental bur with round-end taper head after the 3-month operation was presented in Figure 3 . The influence of corrosive factors and the mechanical wear of the working part of the bur were not revealed during the macroscopic examinations.
Fig. 3. Stereoscopic image of dental bur after the 3-month operation
The bur was also subjected to metallographic examinations using a scanning microscope with EDX analyzer. The chemical composition of a dental bur is shown in Figure 4 . After 3-month operation the tool had sufficient sharpness, however the diamond was partially worn. The degradation of the working part of the tool occurred in the form of spalling and blunting (Fig. 5.) and also in the entire loss of the diamond phase (Fig. 6) .
A white deposit appeared on the surface of the dental tool. Microscopic examination with EDX analysis revealed that it most likely originates from tooth dust. The tested dental bur was ultrasonically cleaned. The tool was exposed to long-lasting effect of cleaning agents, which have pH 11. This long exposure times are necessary to effectively destroy all microorganisms, but this lengthy exposure may produce instrument corrosion. In order to confirm the presence of corrosion products for the bur after 3-month operation, an elemental analysis from large tool areas was carried out. The presence of corrosion products has not been revealed. 
Summary and conclusion
A commercial metallic dental bur with a nickel-diamond composite coating used in dentistry was examined. The working part of the tool is round-end taper shaped with extra coarse gradation. The operation consisted of a daily use for crown and bridge preparation followed by sterilization, during 3 months.
The obtained test results show:  a few signs of wear, however, the bur had sufficient sharpness for further use,  a white coating appeared on the tool (probably coming from the tooth dust),  that diamond phase was partially worn. In the working part this phase was both partially blunted, spalled and there were losses of all diamond in some places,  absence of corrosion products.
